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Abstract
It is well known that driving under the influence of alcohol increases the risk of traffic accidents. Alcohol-dependent patients are responsible
for two-thirds of motor vehicle crashes involving alcohol. Studies carried out on the general population have shown a relation between alcohol
dependence and traffic accidents.
The aim of the study is to analyse the effect on traffic accidents of treatment of patients with alcohol-related problems. To do so, the prevalence
of traffic problems in a sample of patients with a diagnosed dependence on alcohol was assessed for three periods: during their lifetime, in the year
preceding the start of treatment and over the year of treatment.A prospective study was carried out of 176 patients (147 males, 29 females; mean age 42.9 years) diagnosed as alcohol dependent according to
the DSM-IV criteria in three alcoholic treatment centres in Castilla y Leo´n, Spain.
36.9% of the alcohol-dependent patients had had some kind of traffic problem during their life and 8.5% in the year prior to starting treatment.
The most frequent problem was positive breath tests, followed by accidents with damage to the vehicle. Sixty-nine of the 176 patients were still
receiving treatment after a year. The prevalence of traffic problems among those patients who followed treatment for 1 year (4.3%) was lower than
in the year before treatment (15.9%).
The study showed that the treatment is also effective in reducing traffic problems.
© 2005 Elsevier Ltd. All rights reserved.
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1. Introduction
Alcohol consumption is a factor that frequently influences the
occurrence of injuries and accidents, especially in road traffic
accidents (Haberman, 1987; Chipman, 1995), with the resulting
morbidity and mortality which create an important public health
problem on a worldwide level (WHO, 2004).
Spain is one of the countries where the consumption of
alcoholic beverages and its related problems acquire great
importance, due to the high prevalence of consumption, the
deep-rooted social acceptance the habit has in our communities
and the generalised perception that alcohol, or at least certain
kinds of alcoholic beverage, are part and parcel of our society’s
alimentary and dietary norms (Del Rı´o et al., 2001).
It is well known that driving under the influence of alcohol
increases the risk of being involved in a traffic accident (Zador,
∗ Corresponding author. Tel.: +34 983 423077; fax: +34 983 423022.
E-mail address: alvarez@med.uva.es (F.J. Alvarez).
1991; Maycock, 1997). It has been estimated that for every
0.02 g/l of increase in a driver’s blood–alcohol concentration,
the risk of being involved in a road traffic accident doubles. In
general, the effects of alcohol on the psychomotor performance
and involvement in accidents are directly proportional to the
level of alcohol in the blood: the higher the level, the greater the
deterioration.
Alcohol-dependent patients are responsible for two-thirds of
motor vehicle crashes involving alcohol (Hingson et al., 2002).
The first evidence to show that alcohol-dependent patients were
more prone to road traffic accidents appeared in the mid-20th
century (Schmidt et al., 1962; Waller and Turkel, 1966).
Studies carried out on the general population have shown a
relation between alcohol dependence and road traffic accidents.
Thus, in the USA, in the National Longitudinal Alcohol Epi-
demiologic Survey of 1992, thirteen percent of respondents were
considered to fulfil the DSM-IV criteria of alcohol dependence
at some point in their lives. These people with alcohol depen-
dence represent 65% of those involved in a traffic accident due
to the excessive consumption of alcohol and make up 72% of
0001-4575/$ – see front matter © 2005 Elsevier Ltd. All rights reserved.
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those who had had a traffic accident in the year prior to carrying
out the study (Hingson et al., 2002). From the data of the Fatal
Accident Reporting System (FARS) and the National Mortality
Follow-Back Survey (NMFS) in the USA, those involved in fatal
accidents with BACs ≥0.15 g/dl were more frequently classified
by their families as “problem drinkers” or “hard core” than those
with BACs of 0% (31% versus 1%) (Baker et al., 2002).
In a previous study carried out on 8043 drivers who attended
the Medical Driving Test Centres to evaluate their fitness to drive,
it was seen that among the people diagnosed as having alcohol-
related problems, 23.2% of these admitted to a traffic accident in
the 3 years preceding the survey and 18.7% said they had been
fined in the year preceding the survey. These figures are signif-
icantly higher than those obtained for those who did not have
alcohol-related problems (12.1%, 9.3%, respectively) (Del Rı´o
et al., 2001).
Several studies have shown that brief interventions or coun-
selling for alcohol problems among patients involved in alcohol-
related injuries are effective in reducing drink–driving offences
and alcohol-related injuries (Gentilello et al., 1999; Monti et al.,
1999; Longabaugh et al., 2001). Alcohol-dependence treatment
has also been shown to be effective for reducing drink–driving
offences (Dinh-Zarr et al., 1999).
However, the main evidence comes from the meta-analysis
carried out by Wells-Parker et al. (1995) 10 years ago. The study
was based on 215 studies carried out on convicted drink–driving
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diagnosed dependence on alcohol was assessed for three periods:
during their lifetime, in the year preceding the start of treatment
and over the year of treatment.
3. Methods
The criteria for inclusion in the study are as follows: Firstly,
patients attending participating centres for the first time to
treat their dependence on alcohol (Go´mez-Talego´n and ´Alvarez,
2005). Secondly, that such patients have a valid driving licence.
Thirdly, that they regularly drive at the present time (at least
2000 km a year). All the patients were adequately informed of
the nature of the study and participated voluntarily, giving their
consent in writing.
As pointed out previously, EU legislation and Spanish leg-
islation established that driving licences shall not be issued to,
or renewed for applicants or drivers who are dependent on alco-
hol (Del Rı´o et al., 2001). Spanish legislation establishes that
to obtain a driving licence, or to renew it (every ten years up to
45, every 5 years between 46 and 70 and every 2 years from 70
onwards), a medical-psychological examination, carried out in
specific ‘Medical Driving Test Centres’, is obligatory. In these
Medical Driving Test Centres, medical, eyesight and psycho-
logical tests are carried out with a view to assessing fitness
to drive in accordance with Spanish legislation (Royal Decree
772/1997). After the medical-psychological evaluation drivers
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0ffenders, and revealed that treatment (alcohol abuse treat-
ent and rehabilitation interventions) reduces reoffending and
lcohol-related collisions to a greater extent than conventional
riminal justice measures (fines, licence suspensions, etc.).
Alcohol-dependent patients are not considered fit to drive.
urrent EU legislation (please visit the Driving Licence website,
ttp://www.europa.eu.int/comm/transport/index en.htlm) does
ot permit the issuing or renewal of driving licences to those
ho do not possess adequate driving ability. Annex III of Coun-
il Directive 91/439/CEE on driving licences establishes the
inimum standards of physical and mental fitness for driving
power-driven vehicle. Under the heading referring to alcohol,
t establishes that “driving licences shall not be issued to, or
enewed for, applicants or drivers who are dependent on alcohol
r unable to refrain from drinking and driving. After a proven
eriod of abstinence and subject to authorized medical opinion
nd regular medical check-ups, driving licences may be issued
o, or renewed for, applicants or drivers who have in the past
een dependent on alcohol” (Del Rı´o et al., 2001; Alvarez et al.,
005).
In the European Union subjects are allowed to drive again
fter successful treatment. However, it is not known whether
his decision is a good one or not. The aim of this study, then, is
o examine whether the high risk of alcohol-related problems in
raffic is modified by treatment for alcohol-dependent drivers.
. Objectives
The aim of the study is to analyse the effect on traffic accidents
f treatment of patients with alcohol-related problems. To do so,
he prevalence of traffic problems in a sample of patients with aould be rated as fit to drive, fit to drive with restrictions (the
river is allowed to drive but under certain conditions, as for
xample a shortening of the validity of the driving licence or a
peed limitation), and unfit (not allowed to drive). All the patients
ncluded in the study were evaluated by the Medical Driving Test
entres as fit or fit to drive with restrictions.
All the patients were diagnosed as alcohol dependent accord-
ng to the DSM-IV criteria (APA, 1994). The diagnosis in each
entre was carried out by the physician. During evaluation, at
east CAGE (Ewing, 1984), AUDIT (Saunders et al., 1993) and
ALT (Feuerlein et al., 1977) tests were carried out for all
atients in their validated Spanish versions (Rodriguez-Martos
t al., 1986; Rubio et al., 1998; Rodriguez-Martos and Su´arez,
984, respectively).
The information collected includes: (i) socio-demographic
ata (sex, age), (ii) patterns of alcohol consumption (frequency,
ype of beverage and quantity of alcohol consumed), (iii) infor-
ation concerning whether the patients had had traffic problems
elated to their alcohol consumption and what the problems
ere. When possible, this information was verified with the rel-
tives who accompanied patients to the Test Centre. Information
as collected on the following traffic problems.
.1. Positive breath tests, that is, when the patient reported
ndergoing a breath alcohol test at the request of the police
nd which gave a positive result
In accordance with Spanish legislation, motor vehicle users
re not allowed to drive if their blood alcohol concentration is
reater than 0.5 g/l (or 0.25 mg/l in exhaled air). These limits are
.3 g/l (0.15 mg/l in exhaled air) for users of vehicles intended
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for transporting goods, passengers/school children, hazardous
goods, special transportation, etc. as well as for any operator in
the first 2 years after obtaining a driving licence or permit (Del
Rı´o et al., 2001).
Police officers responsible for traffic can ask anyone to
undergo such a test (a breath alcohol test) when (i) involved
in an accident; (ii) the driver has committed a traffic violation;
(iii) at any preventive alcohol control; (iv) whenever the officers
observe behaviour on the part of drivers that reasonably leads
to the assumption that they are driving under the influence of
alcohol (Del Rı´o et al., 2001).
3.2. Trafﬁc accidents where the patient is a pedestrian
3.2.1. Trafﬁc accidents where the patient is the driver,
specifying whether the accident caused: (i) injuries, (ii)
deaths, (iii) damage to the vehicle only
Traffic problems have been evaluated for three different peri-
ods: (i) during the patient’s lifetime, (ii) in the year prior to the
start of treatment and (iii) during the year of treatment.
The treatment centres participating in the study are specific
day centres for treating alcoholism in which programmes are
applied with the aim of achieving abstinence from the consump-
tion of alcohol and programmes to reduce the effect on persons
who cannot maintain an absolute abstinence from alcohol. The
participants in this study were all included in programmes of
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gle, 21.6% were divorced, and 1.1% were widowed. 53.4% had
primary studies, 31.8% intermediate studies, 9.7% university
degrees, and 5.1% no schooling. 64.2% lived in urban areas,
11.4% in towns with between 5000 and 50,000 inhabitants, and
24.2% in rural areas (less than 5000 inhabitants).
Before the start of treatment the majority were daily con-
sumers of alcohol, with an average of 139.65 g of abso-
lute alcohol/day (S.D. ± 254.27), males 145.43 ± 275.48 and
females 110.34 ± 85.46 (F = 0.460, p > 0.05). Mean ± S.D.
scores were 2.97 ± 0.62 for CAGE, 20.34 ± 3.28 for AUDIT
and 31.24 ± 8.66 for MALT (total scores, objective and subjec-
tive scales). The majority of patients seek treatment because of
family concern and self-concern. No-one was seeking treatment
due to a court order because of a drink–driving collision or arrest.
The statistical package SPSS, version 11.5 was used. Values
of p≤ 0.05 were considered statistically significant.
4. Results
4.1. Trafﬁc problems during their lifetime
36.9% of participants reported traffic problems during their
lifetime (Table 1). No significant differences were observed with
respect to age (χ23 = 2.789, p > 0.05). The mean (±S.D.) number
of traffic problems among those reporting them was 1.35 ± 0.48.
Positive alcohol breath tests (resulting in a fine and withdrawal
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5reatment whose aim was to achieve abstinence from the con-
umption of alcohol. The duration of the treatment is individ-
alised for each patient, depending on their characteristics and
he evolution of their dependence.
A prospective study has been designed. The patients par-
icipating in the study were those attending three alcoholism
reatment centres of Castilla y Leo´n (Spain) for treatment of
heir alcohol-dependence problem between June 2002 and 2003.
ven though the treatment was over a year in duration, the infor-
ation collected concerning the traffic problems of the patients
efers to the 12 months of treatment, information being collected
t monthly intervals.
In one of the participating centres, the treatment has an emi-
ently psychosocial basis, with medical treatment for the health
roblems produced by the excessive consumption of alcohol,
nd also self-help therapies (twice a week), led by psycholo-
ists or ex-alcoholic monitors with special training. The aim of
his treatment is to achieve and maintain abstinence. Its dura-
ion is not totally defined as this depends on the evolution and
evelopment of the patient. It can vary between 2 and 4 years.
nterested patients can remain in the centre as long as they like,
s ex-alcoholics, helping other patients in their rehabilitation.
he other two participating centres offer an eminently medical
rogramme of treatment with monthly visits to the doctor or
sychologist. The aim is abstinence from the consumption of
lcohol and the duration of the treatment varies between 2 and
years.
The study includes 176 patients, 83.5% (n = 147) male and
6.5% (n = 29) female. The average age was 42.93 ± 9.89 years
mean ± S.D.), 43.11 ± 10.23 in males and 42.03 ± 8.04 in
emales (F = 0.28, p > 0.05). 52.8% were married, 24.5% sin-f the licence to drive), were admitted to by 26.7%. 22.1% admit-
ed to accidents as drivers, mainly with damage to the vehicle
lone (14.2%), and less frequently with injuries (7.4%) or deaths
0.6%). Accidents as pedestrians were admitted to by 1.1%.
.2. Trafﬁc problems in the year prior to starting treatment
8.5% of patients, all male (10.2%), reported traffic problems
n the year prior to starting treatment (Table 1), no difference was
bserved with respect to age (χ23 = 1.877, p > 0.05), although
raffic problems in the year prior to treatment are more frequently
eported by the youngest, decreasing as the age range increases.
he mean (±S.D.) number of traffic problems in the previ-
us year among those who admitted to them was 1.06 ± 0.25.
ositive alcohol breath tests were reported by 7.4% (Table 1),
ccidents as drivers by 1.7%, of which 0.6% involved injuries
nd 1.1% damage to vehicles. No accidents as pedestrians were
eported.
.3. Trafﬁc problems over the 12 months of treatment for
lcohol dependence
Throughout the treatment and monthly checks on the patients
here was a progressive rate of drop-out from the programme
rom the 1st to the 12th month, with 39.2% (n = 69) of patients
emaining at the end of the year, 38.1% (n = 56) male and 44.8%
n = 13) female (χ2 = 0.461, p > 0.05).
In this period, three separate individual problems were
eported. Each problem was reported by a different patient.
he first was reported in the fourth month of treatment, when
6.25% (n = 99) of the patients in the study remained. The sec-
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ond was reported in the eighth month with 45.4% (n = 80) of
the patients remaining and the third was reported in the ninth
month with 42.6% (n = 75) of patients remaining. The type of
accident reported was damage to the vehicle in all three cases.
No further problems were reported over the 12 months covering
the treatment.
4.4. Trafﬁc problems when only considering those patients
who complete the treatment
Given that only about a third (69 of 176; males n = 56, 81.2%;
females n = 13, 18.8%) of the alcohol-dependent patients com-
pleted the 12 months of treatment, Table 2 shows the traffic
problems reported by these 69 patients throughout their lives
(29%), in the year prior to starting treatment (15.9%) and dur-
ing the year of treatment (4.3%).
The prevalence of traffic problems among these patients
during treatment (4.3%) was noticeably lower (p < 0.05 in the
McNemar test) than in the year before treatment (15.9%). That
is, there was a decrease of 11.6%.
While, in the year before treatment, 10 out of 11 patients
(Table 2) with traffic problems reported positive breath tests, dur-
ing the 12 months of treatment for their dependency there were
no such cases reported. However, the prevalence of accidents
with damage to the vehicle was 1.4% in the year prior to treat-
ment and 4.3% during treatment (p > 0.05 in the McNemar test).
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(Those that completed 12 months of treatment (69) and those
hat left treatment at some stage (107) did not differ (p > 0.05)
ith regard to sex, age, the centre of treatment, mean daily alco-
ol intake prior to the start of treatment, or CAGE, AUDIT and
ALT mean scores. There are no differences in the prevalence
f traffic problems during their lifetime (p > 0.05) as well as in
he average number of problems referred to (p > 0.05). However,
he prevalence of traffic problems in the year prior to the start of
reatment was higher in those that remained in treatment (15.9%)
han in those who dropped out (3.7%, p < 0.005), while the aver-
ge number of problems referred to does not differ (p > 0.05).
. Discussion
In our study over a third of patients (36.9%) had had alcohol-
elated traffic problems throughout their lives. The most frequent
roblem was a positive breath test (26.7%), while nearly one
ut of four patients (22.1%) had been involved in a traffic
ccident, mostly with only damage to the vehicles and less fre-
uently with injuries or deaths. An appreciable percentage of
lcohol-dependent patients reported traffic problems (8.5%) in
he year prior to starting treatment, especially positive breath
ests. Patients who follow the treatment for their dependence on
lcohol show a decrease in the number of problems. However,
his is true only for those who remained in treatment for at least
year (39.2% of the overall sample).
In our study, alcohol-dependent patients showed a high
requency of traffic problems. Other authors have already
ointed out that patients with alcohol abuse or dependence have
ore traffic problems than occasional drinkers or tea-totallers
Kennedy et al., 1996; Snow and Wells-Parker, 2001; Baker et
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Table 2
Traffic problems in patients who completed the one year treatment (n = 69)
Some time in their life In the year prior to starting treatment During the 12 month treatment
n % n % n %
Traffic problem: any kind 20 29.0 11 15.9 3 4.3
Positive roadside breath test 15 21.7 10 14.5 0
Accidents as pedestrian 1 1.4 0 0
Accidents as drivers 13 18.8 1 1.4 3 4.3
With damage to vehicle 7 10.1 1 1.4 3 4.3
With injuries 6 8.7 0
With deaths 0 0
Mean of traffic problems 1.45, S.D. = 0.51 1, S.D. = 0 1, S.D. = 0
al., 2002; Hingson et al., 2002). The fact that males are seen
to have traffic problems more frequently that women has also
been referred to (Hingson and Winter, 2003; Kennedy et al.,
1996). Alcoholism is the most common chronic disease among
trauma patients: it is estimated that from 25% to 40% of patients
treated in major trauma centres are alcoholics. Thus, screen-
ing for alcohol-related problems among trauma patients, as well
as intervention (from brief counselling to referral for alcohol-
dependence treatment) is of relevance, although in practice this
is poorly enforced (NHTSA, 2000; Runge, 2000).
It is well known that there is a marked drop-out rate among
alcohol-dependent patients during treatment (Noone and Watt,
2000; Chick et al., 2000). This is reflected in our study, the initial
number of patients included was 176 and after the 12 months of
treatment, more than half (107) had dropped out, with only 69
patients remaining in the study.
No positive breath tests were found in any of the patients
who completed the 12 months of treatment. It should be taken
into account that the aim of the programmes is to achieve total
abstinence from alcohol. As already pointed out, if patients
undergoing treatment for alcohol dependence do not drink, then
it is highly improbable that they will have positive breath tests
(Chipman et al., 2003).
Our study shows a decrease in traffic problems among
alcohol-dependent patients who complete one year’s treatment,
the percentage passing from 15.9% to 4.3%, which agrees
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interviews, which can lead to minimisation of data due to under-
reporting or non-reporting of possible problems so as not to
endanger their therapy; unlike other works in which the data con-
cerning traffic problems was obtained from databases belonging
to the police and traffic authorities (Macdonald et al., 2004). In
order to avoid or minimise this, the information reported by
patients was confirmed by reports from relatives, although con-
firmation was not possible in all cases. Furthermore, for legal
reasons, we were not allowed access to police databases on sanc-
tions and road traffic accidents.
Secondly, there is a limitation with respect to the evaluation of
the traffic problems, as only positive breath tests are considered
traffic violations and not other violations, while, for collisions,
all the possibilities have been considered (with injuries, deaths
and damage to vehicles).
However, this study presents the advantage that all these traf-
fic violations and collisions have been reported by the patient as
due to the influence of alcohol, while, in studies where data on
accidents are obtained from databases belonging to the police
or traffic authorities, it is not always possible to say whether
alcohol was the cause or not.
Thirdly, this is a prospective study and, as expected, there
has been a considerable drop-out rate. In this sense, information
concerning patients who have dropped out is not known. Patients
that remained in treatment and those that dropped out do not dif-
fer in socio-demografic aspects, in previous alcohol intake prior
t
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aith existing scientific evidence (Wells-Parker et al., 1995;
acdonald et al., 2004). In this sense, a recent report carried out
n alcohol-related problems for patients in treatment (n = 117)
hows that these patients have a higher traffic violation and colli-
ion rate than matched controls. This study also assessed whether
r not a reduction in traffic events and collisions after treatment
ad occurred in relation to pre-treatment and in comparison with
matched control group. The average number of collisions for
he alcohol group decreased after treatment, whereas the con-
rol group remained stable (Macdonald et al., 2004). On the
ther hand, those with alcohol-related problems who had been
nvolved in traffic accidents, do not change their drinking habits
f they do not follow a course of treatment (Mayou and Bryant,
995).
Our study has a series of limitations. Firstly, the data con-
erning accidents are reported by patients themselves in personalo the start of treatment, or in the screening test used (CAGE,
UDIT, MALT). Lifetime prevalence of traffic problems did
ot differ, while those that remained in treatment referred to a
igher prevalence of past year traffic problems than those that
id not complete the treatment. When evaluating the possible
eduction in the occurrence of traffic accidents with treatment,
t would seem to be more coherent to compare data of patients
ho complete 12 months of the treatment.
Unlike other studies, the present prospective study was
esigned without a control group not undergoing treatment for
atching with the patients (Macdonald et al., 2004). This lack
oes not allow us to establish whether or not such a reduction in
raffic problems would take place in the control group and nor
oes it allow us to compare both groups.
Exposure is a key element for establishing the effect of the
lcohol-dependence treatment on traffic problems. Controlling
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for exposure is not easy. In the present study one requeriment
was actual driving, and a minumum of at least 2000 km a year.
Linked to this matter of exposure is whether or not alcohol-
dependent patients have a valid driving licence or not. All partic-
ipating patients were checked by the Medical Driver Test centres
and found fit to drive or fit to drive with some restrictions. No
patient unfit to drive was included in the study.
These two aspects allow us to consider that the reduction in
traffic problems among alcohol-dependent patients who have
treatment for 12 months is due to the treatment and not to a
change in exposure (driving less frequently, etc.).
This study shows that an important percentage of alcohol-
dependent patients have alcohol-related traffic problems, and
that these problems decrease considerably if they follow a
medical-psychosocial treatment for their dependency. A large
percentage of patients had positive breath tests. In this sense,
it is well known that drivers sanctioned for driving under the
effects of alcohol (high blood alcohol level) have a high prob-
ability of having alcohol-related problems and that they should
undergo a screening for alcohol abuse or dependence (Baker et
al., 2002; Donovan et al., 2004; Gentilello et al., 1999). On the
other hand, injuries due to traffic collisions are frequent among
alcohol-dependent patients and they are frequently admitted to
hospital or have recourse to the use of emergency services. It
would seem necessary to carry out a brief motivational inter-
vention in such services to reduce the consumption of alcohol
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